ON e OLIGOCHATA rrov tinr BLUE LAKE,
MOUNT KOSCIUSKO.

By W. B. Bexuay, D.Ne, MLAL F.ZS, Corr. MRS, Tasm.,
Professor of Biology, University of Otago.

(Plates xIvi, xIvii.).

I have to thank the Trustees of the Australian Muscum for
giving me the opportunity of studying this small collection of
Fresh-water Annelids, from the Blue Lake, Mt. Kosciusko, as
they are, so far as I am aware, the first aquatic Oligochwtes from
the Australian continent that have been identitied.

The tube received by me in March, 1906, contained a consider-
able number of small worms referable to three species -

Lumily TuBIFiciD.E.
Tnbifer duvidis, sp. nov.
Branchivia plewrotheca, sp. nov.

1D b

[Family PHREODRILID.E.

3. Phreodriluides notabilis, gen. et sp. nov.

These were collected by Mri. Charles Hedley, under the
divection of Prof. I'. W. E. David, in the Blue Lake, which is
situatedt at a height of 6000 feet above the sea, near the top of
Mt. Kosciusko. The depth from which they were obtained is
thirty-five feet : the bottom is of soft mud, and the temperature
was 447 Fahr.

The worms had, apparently, been treated with osuric aciel,
which, unhappily, is ill-suited for these animals ; for not only does
it render the body wall rather opaque, so that the internal organs
can only be studied with difticulty in entire specimens, even when
stained and mounted in canada balsam, but it also appears to
render the chata brittle, for, in the smaller spectmens, they are
broken off short at the level of the body wall.  Hence the labour
of 1dentification is increased by the use of this reagent.
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The worms, too, were soft and so readily torn in handling that
it was not possible to make satistactory dissections for the isolation
of the genital ducts. Sections have been prepared, which with
the study of entire individuals, both in glycerine, and after being
stained, have enabled me to give the following account.

Of the three species, Tubifex davidis is readily distinguishable
by its larger size, especially by its greater stoutness : the other
two are more slender and scarcely distinguishiable from one another
except by aid of the microscope, thowrh Phoreodiiloides notahilis
is altogether a more delicate worm than Brenehinra plevrotheca,

I have not attempted to make,an exhaustive study of either
<pecif‘%, but have limited myself to a description of such features
as are important in characterising the species.

The types and microscopic preparations which were used in
this study, are in the Australian Muscun.

TUBIFEX DAVIDIS, sp. noc.
(PL xIvi, figs. 1:6).

The numerous individuals of this worm seem to indicate that it
is the predominant species, so far as this collection allows me to
judge. Unfortunately the majority are broken, and others so
coiled as to make it 1mpossible to give reliable measurements.

Dimensions.—1 estimate that the worm measures from 25 to
10 mm. in length, with a diameter of 1 mm.

The skin is smooth, there are no papillee, though the posterior
segments ave highly glandular.

The Prostoniwm is bluntly conical, and is equal to nearly twice
the length of the first segment.

Chewter.—The usnal four bundles are present on each segment
the dorsal bundle consists of two kinds, “capilliform™ and “forked
crochets,” but in the anterior dozen or so segments some of the
latter have an extremely delicate membmne, or a single inter-
mediate tooth, between the limbs of the fork (‘‘ctenates”) (Pl
xivi., fig. 2).

The two kinds of chwete alternate in a bundle, and in the
greater part of the worm each bundle consists of three or four
capilliforms and three or four crochets ; but in the ante-clitellian
segments, the number of capilliforms is increased to six or even
seven—in these segments the additional capilliforms are dorsally

placed (PL xIvi., h'r 1).
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The capilliforms of the anterior segments are much longer than
those at the hinder end, and there is a gradual diminution back
wards.

One of these chwetie from segment vii. measures 5 min., while
one from wnear the hinder end measures only 'S8T nun. totai
length.

The crochets of the dorsal bundles have the two teeth of equal
size and form, diverging somewhat from each other, but the
“lower ™ tooth is not cwrved away for the “upper.”

The number of chatw in the dorsal bundles of the anterior
segments is shown in the following table ;-

Segment ... i il Iv. v. vioo Vil vl ix. X
Capilliforms 1 3 ] G 3 4+ 4
Crochets ... 2 3 | i 5 4 S

The ventral chwtwe are crochets throughout the body and
usually are three or four per bundle. Those of the anterior
segments are larger in all dimensions than those of the rest of the

body.

The two teeth are nearly of equal length, but the distal (or
upper) tooth is the more slender, the proximal (or lower) tooth
being curved away from it in the usual typical manner (P xlvi.
fig. 3).  In the anterior segments the two teeth are much more
different in form, the proximal being stouter and the distal still
more slender, so that it appears to be rather larger.

As is generally the case in the family Tubificida, there are no
chwtw. either dorsal or ventral, on segment xi. of the matnre
worm, though they are present in the immature individuals 3 in
one individual, in which the genital organs were not yet fully
developed, theve is still one capilliform chweta remaining in the
dorsal bundle of this segment, indicating, of course, that the
bristles drop out as the worm attains its tull sexual development.

In segment x. of the immature worm, the ventral chatae have
the normal shape and arrangement; but these also drop out as
maturity is approached, and cach hundle hecomes represented by
a single “copulatory cheta™ of special form and swrrounded by
a spherical gland (PL xlvi | fig. 6).

The copulatory chata is a delicate, slightly curved vod, with a
simple blunt point, not recurved. Tt measures 0105 mm. and is
much slenderer than a ventral chieta, and shorter (PL xhvi,
fie. 4). The copulatory chaeta, indeed, is so delicate, that
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although T had seen it and sketched it in glycerine mounts,! 1 am
totally unable to detect it in an individual stained and mounted
in canada balsani, although the worm is mature. In sections
the chaeta is seen to be solid and without a groove, such as exists
in some species.

The Clitellnm covers the segments x., xi., xii.  The male pores
and spermathecal pores occupy the usual position in segments xi.
and x. respectively : the spermathecal pore is situated just
“posterior to the “copulatory chieta.”

INTERNAL ANATOMY :—

Reproductive Systent. —The testes and ovaries occupy the usual
segments, and the sperm sacs occur in segments x. to xiii.  The
male-apparatus is constructed as follows :——The flat sperm funnel,
lving in the tenth segment, against the anterior face of its
posterior septum, leads into a delicate sperm duct, which after
entering the eleventh segment, is somewhat coiled, or at least un-
dulating, and passes upwards to enter the “atrium” near the
dorsal surface of this segment. The atrium has the usual vetort-
shape of Tubificids generally, with its wider end upwards, into
which there open the sperm duct and the moderate stzed prostate
(PL xIvi., fig. 5).  The atrial duct then passes ahnost straight
downwards to the ventral surface, piercing a small penis, which
projects into a small penial sac or chamber, opeuning to the
exterior by the male pore.  There is no chitinous sheath to this
penis, and the entire apparatus is confined to the segment xi.

The spermatheca, on either side of segment x., consists of an
ovoid or eylindrical *‘ampulla™ with very muscular wall, and a
narrow duct about half the length of the ampulla (PL xIvi., fig. 6).
The cireular muscles of the ampulla ave very strongly developed
to form distinet 1ings.  As above mentioned, the spermathecal
pore is just behind the copulatory chaeta of cach side.

T find no spermatophores, but that is not to say that these are
not formed by this species.  As a matter of fact, I could not
detect any spermatzoa in any of the mature individuals studied,
and unfortunately, the sspecimen sectionised turned out to be in-
completelv developed.  The sexual organs are present, but not
fully formed, and still more unfortunately I cannot find any other
mature individual suitable for sectionising.

1 The guantity of sand-grains in the intestine, and the ~oft condition of the
body, rendered the investigation of the chwtie rather difficult.  As
compression cuused the intestine to burst, and the sand-grains by their
refringeney interfered with the study of these structures.
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Vascular System.—This presents a large heart in segment viii.,
and in the preceding segments, iv. to vii. paired, very undulating
commissurals, which are also repeated in the subsequent segments
throughout the body. At the hinder end, these become much
longer, and therefore take a more nndulating course aloug the
nner surtace of the body wall-—hut they give oft no branches ;
there is no network.

T made no particular study of the wephridic, owing to the
broken condition of the sections, due to the sand contained in the
intestine. 1 uote,however, that the nephridia commence behind the
clitellum ; here the pores are well defined, and evident in the body
wall in an individual that had been bisected and flattened out,
after removal of the gut.  These pores ave 1 line, as usual, with
the ventral chatre, but no similar pores occur anteviorly to the
clitellum.

Remarks.—This species belongs to that group of the genus
Tubifer, which is charvacterised by the presence of special copu-
latory chata near the aperture of the spermatheca, as in the
familiar European species 7. ( Psamemorycetes) harbatis, Grabe.
The genus 7whifea, as emended by Michaelsen (1900), includes a
number of species which have been  described under several
generic names sucli as Hemitubifew, Spivospecina, Heterochata,
Embolocephalus. as well as Psanonoryctes,

Of the * Psammoryetes” group only eight species have been
recorded, viz. .7 velutinus, Grube, 7% bavcbatus, Gr., T hewscherd,
Bretscher, 7. camerani, Visavt, 1. illustris, Ditlevsen, 7' fossor,
Ditl., 7. sarucensis, Pierantoni, and 7. kaueatns, Moore.

From each of these the present species differs in certain
characters, such as the form and number of the chietee in the dorsal
bundle, details as to the proportions of the teeth of the ventral
chatwx, form of the copulatory clivtie, absenee of penial sheath,
cte., ete.

The species whicli it most closely vesembles is 7% hewseheori
(with which 7% camerani is possibly identical), but from this the
form of the copulatory chata seems to mark it off.  In that species
the free end is sharply curved and pointed, it is twice the length
of the ordinary ventral chata, and thicker than it @ it is also said
to be "’l()()\(‘(] on its exposed surface. It is possible that in my
specimens of 7. davidis, the copulatory chixta is not tully formed—
see above as to the (hﬁu,ult\ of studying it—aund that “when fully
formed it would differ from the condition deseribed above, but 1
do not suppose that this is the case, and I Tielieve that we ave
justified in regarding it as distinet from the European forms.
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For the convenience of comparison with Michaelsen's diaguoses
of the first two of the above listed species, I give briefly the
characters of the new species :-

Turifea davidis, sp. nov.

Integument smooth, dorsal cheetae capilliform and  crochets;
wsually three or four of each kind per bundle,  Some of the
crochets anteriorly present an intermediate tooth, ov a delicate
membrane.  Ventral chatwe, crochets three or four per hundle;
the teeth equal, but the lower one stouter. A single copulatory
cleeta on each side of segment x., slender, slightly curved, blunt
pointed, and smaller than the ventrals. There is no chitinous
penis ; spermatheca short, eylindrical, with a duet of half its
lenath.

BRANCHIURA PLEUROTHECA,” sp. 7607,

(PL xIvi., figs, 7-12)

This is a much slenderer worm than the preceding, and stouter,
but owing to the coiled state of the mature worms, the figures
given here are only estimated, though approximately correct.
The body wall is ]11“]11\' arandular.

Dimensivis.—About 12 to 15 nun. x 05 mm,

Chete.—The dorsal clietie consist of cerochets, and, in the
anterior segments, capilliforms are added to the bundle.  Owing
to the brittle nature of the chwtee, the majority of them, in all the
individuals, have the outer ends broken off] hence there is some
difficulty in distinguishing the existence of capilliforms-—Dbut by a
prolonged and careful study of entire ])l(p(‘l]dtl()ll\ and sections,
and preparations treated with glycerine and potassinm-hydrate,
and the use of high powers of the microscope, it is possible to
recognise that in t]n sse anterior bundles, one or two of the dorsally
placod bristles are rather more delicate than the rest, and their
bases are rather longer and straight.

1 was led to examine the matter very carefully for other
anatomical characters—e.y. the modified chate near the male
pore —have heen hitherto found only in association with these
chivtee.

2 TI\evpov-—side, Onka—spermatheca : rvefers to lateral portion of the aper-
ture of this organ,
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Auntertorly there are three or four chete in cach dorsal
bundle, of which one or two are capilliforms.  After the clitellun,
only erochets are present, and usually two per hundle.

The ventral chata ave crochets to the number of two or three
in each bundle. They are slender and short, measuring 0-03 nu.;
the upper (distal) tooth is nearly twice the length of the proximal,
and 1s much slenderver (PL xlIvi,, fig. 7).

The arrangement of the chietie is as follows :—

Segment ... i 1. iv. v vio vilo villo ix. x. x1oxii
Crochetsin 2 20 9F a8 Gl il
Capillifooms 2 1 2 3 1 1 L 1 0 0 0

On the segment xi. the ventral chatie are characteristically
arranged in a bunch-—the bases divergent, the tips all elose to-
gether, projecting through a pore on a small papilla (Pl
xIvi,, fig. 11)—this bunch of four to six chwetw, instead
of Dleing arranged transversely to the axis of the body,
is sagittal,® and hence conspicnous in an  entive specimenn.
The copulatory chate, are thus awrranged in a reverse way
from the normal ventrals, but in  form, the individual
copulatory chatae are crochets, nearly twice the length of
the ventrals, measuring 0-15 mm. The bases of these are
surrounded by a group of muscles, but there is no special gland.

The Clitellune covers the seqment ) x., xi., xii.  The male pove
is on xi., just outside of and anterior to the copulatory cliete.
In section, a furrow is seen to run backwards from the pore to the
level of the cheetw, possibly indicating that in copulation such a
furrow is formed for the transference of the spermatzoa from the
male pore to the spermatheea of another worm, and corresponds
to the “spermatic groove ” in Acanthodriline Earthworms.

The spermathecal pore is situated near the anterior margin of
seginent x., and occupies an unusual position, in that it lies near
the lateral line of the hody, about midway between the dorsal and
ventral chatal rows (PL xIvi, tig. 10).

INTERNAL ANATOMY :

Reproductive System.—The  testes, ovaries, etc., occupy the
usual segments.  The sperm sac is median, and extends through
segments xi. to xvi., while the four preceding segments, vii. to x.,

8 1 find the copulatory chitwe of Twnpodrilus simplex, Benhau, to have
thi~ disposition, which is apparvently shown in Stole's ficure of B,
(Ilyodrilus) coccinea.
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ave filled with loose masses of developing spermatozoa. The
sperm tunnel is tlat, leads into a short and delicate duct which
passes directly downwards after piercing the septum to enter the
eleventh segiment ; here it passes below the ovary, and 1 have
been unable to trace it accurately amongst the ova —it winds
somewhat and appears again near the apex of the atrium. Tts
course, indeed, is similar to that in Zawpodrilus singler, but it
does not coil round the atrium as in that species.

The dtrinwn is a cylindrical organ, rounded at its upper end.
It presents three more or less distinetly marked regions—the sac,
the neck, aud the atrial duct—each having a structure similar to
that described by Beddard (1) in B. sowerbyi. 'That is, the sac
itself is lined by tall glandular cells similar to those described and
figured by me tor Zwupodrilus simpler ; the short neck, which is
not abruptly marked off, is lined by cubical cells (I was unable to
deteet cilia in my sections, though no doubt they exist asin other
species), but the duct, which is sharply differentiated, is lined by
colummar cells, which support a distinet cuticle, continuous with
that of the outer epidermis (Pl xIvi., fig. 8).  The wall of the atriwmn
is muscular, and outside this coat is a layer of “prostate cells” of a
form essentially similar to those described and tigured by Beddard
(1)" and Stole (14). In fact, except for minor details, the apparatus
is characteristically Branchivran.  There is no penis other than
the buneh of copulatory chata on their papilla.

The spermatheca, situated on each side of scgment x., is
relatively small, pyriform in shape, with a short distinct duct,
bent at right angles to the ampulla (Pl xIvi, tig. 9), to open
laterally as above described.  Though the ampulla is filled with
spermatozoa, they are not moulded into a spermatophore.

The Vascular Systen.—Two pairs of enlarged *hearts” are
visible in the entire specimens, lying in segments viii. and ix.,
while in transverse sections, a third is seen in segiment x.

The usual narrow, nndulating commissurals are present in the
remaining segments. I was unable to detect a “supra intestinal
vessel,” except possibly in segments x., xi., xil.—for in. these
segiments, i transverse sections, two vessels lie above the wcut, a
larger, the “dorsal,” and a smaller one below it, which may he
the *supra intestinal.”  Further back, and further forwards,
only a single vessel is visible above the gut ; and throughout only
a single one, the ““ventral 7 vessel below. 1In the greater part of
the body the commissural vessels instead of going directly from
the dorsal to the ventral vessel, break up into a more or less
elahorate plexns on the body wall (PL xIvi, fig. 12), and in the

¢ For references numbered in brackets see Biblioaraphy at end of paper.
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posterior thivd or so this network has very small meshes ; the net-
work is continuous from segment to segment.  Sueh a network is
rave in Tubificids it has heen deseribed only in Branehinra, as
emended by Michaelsen (9), as well as in Rhizodrilus linosis,
Hatai (8), and to some extent in /. pilosis, Goodvieh (7).

The form and constitution of the network is more like that
figured by Hatai than of the other species veferred to, viz.:—
Each “latero-dorsal” and “latero-ventral vessel (pe. ), of whichthere
Is a pair in every segment, atter reaching the body wall in these
post-clitellian segments, breaks up into a number of anastomising
branches, with a tendency to a longitudinal and  transverse
arcangement. It is quite ‘unlike the snnp]u arrangement of 5.
sowerbyi, and is less elaborate than that in B. cocedmen (1),

The first nephridium occurs behind the atriopore i segments
X1t and xiv.

Rewarks.— That this worm is elosely allied to Stole’s = Hyodrilus
coceineus ” there ean he no doubt, and there appears to me a
certain amount of truth in Ditlevsen’s eriticism (6) of Michaelsen's
union of this worm with Brawchivra sowerbyi in the genus
Broawekiira —but T am not in a position to discuss this question
on the present occasion, and T have therefore followed Michaelsen
in placing the species in the genus Beanckivira. 1 would remark,
however, that if the two speeies are distinet, & new generie name
must be found for “ Tlyodrilus coceineus,” since lyodeilis was
used by Eisen carlier in a different sense,

Tn a recent article Michaelsen has severely criticised my genus
Tunpodrilng, and denies that it is even s])euﬁuﬂlv distinet from
B. coccinea.  To this eriticism I hope to reply after rveading his
memoir on the Elbe Oll(roch.cbes, which, unfortunately, I have
not yet seen. Possibly, 5. plewrotheca may 1)1* a variety of /3.
coccinea, but till T have htlldl(—'(] this memoir I shall allow the
above account to stand.

The present species may be diagnosed thus
Bravehiwra plevrotheca, sp. nov.,

Clietie, dorsal bundles of 2-3 e¢rochets, with capilliforms added
in anterior segments ; ventrals crochets, with upper tooth longer
than the lower.  On sewment xi., behind the male pore, a l)umh
of copnlatory chata in the sagittal planv the points converging
the chatie similar in form, wgreater in size than  the utlw
ventrals.  Clitellum § x., xi., xii. : sper nuttlwc al ]mrv];ltel'nl near
anterior margin of x. Male efferent apparatus as in £, coccinen,
but the atrium elongated ovoid, and the sperm duct opening at
its apex. .An elaborate integumental blood plexus in the greater
part of the hody.
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PHREODRILOIDES, gen. nov.

Resembling Phreodiilis, Beddard, but without a spermatheca.
The sperm duct opens into a muscular, but uoun-glandular sac,
containing spermatozoa, which opens to the exterior in seg-
ment xii.

PHREODRILOIDES NOTABILIS, sp. nor.
(Plate xIvii).

Only a single individual of this very interesting worm was
veceived, but fortunately it was sexually mature. Tt was, after
examination in glyveerine, stained and mounted in canada halsam ;
later it was unmounted, and the anterior end cut into serial
sections. '

Dimensions. It is altogether shorter and morve slender than the
preceding : it was coiled i a flat spiral at each end, so that the
length here given is only approximateiy corvect, viz, 8 mm.  The
])utlv wall is very glandular: the glands arve in “two distinet
annular groups in e ach segment, that is, each segment is biannu-
late, of which the larger occupies the greater part of a segment,
and a much narrower one lies near the posterior intersegmental
furrow.

Cheetee.—The ventrals commence in segment ii., and the dorsals
i i, (as in Phreodrilus ). The ventral bundle normally contains
a single chweta, which is a stmple-pointed sigmoid, with very feebly
expressed nodnlus (PL xivin, fig. 13).  Buat in a few segments L
noted two such chietie.  These \(‘lltl(LlN weasure 0-05 mun.

The dorsal cheetiwe are entirely capittiforms, and there appear to
be two in each bundle, one lonwe and thicker, one shorter and
finer.  This is certaiuly the case in segments iii. and iv., but
unfortunately the rest were Dbroken, the anterior end being
]lllit%bed ])\ its curvature retained them when mounted in
glyeerine. After manipulation, however, I found that even these
had been broken. T failed to measure them, but the lonwer
chaeta was rather greater than half the diameter of the body.

A careful study of transverse sections shows that each of the
subsequent segments contain bases identical with that of these
two segments, i.e., the inner end is abruptly truncated, there is no
nodulus, and the xm])ul(le(l portion is straight —-all characters of

capilliforms.  Cheetie are absent in segment xii., and there are no
copulatory cheetee.

The Clitellune commences at about the middle of segment xii.
and surrounds segment xiii,, hut only a very short portion of the
ventral swrface is glandular.

The nuele pore is situated near the anterior margin of segment
xii, rather mediad of the line of the ventral chaetie. There is no
spermathecal pore.
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INTERNAL ANATOWMY :

Beproductive System. The strnetare of the male  efferent
apparvatus is very pecnliar. A pair of testes lies in segment xi.,
on the anterior septum ; the sperm funnel is simple, and the
sperin duct after piercing the septum xi./xii., passes hackwards in
a slightly undulating course on the mesial side of a large muscular
sac, into the neck of which it opens (PL xlvii., fig. 15).

lhe muscular sac in segment xil. was very conspieuous in the
entire specimen, as it is filled with ripe spermatozoa. It is nearly
evlindrical, but curved. so that it is convex dorsally ; its rounded
free extremity is divected forwards and rests B behind the
septum xi./xii., while posteriorly, after curving downwards as it
approaches the middle of the segment, becomes rather narrower,
to form a short “mneck.” This now opens into a small; sub-
spherical chamber through its mesial wall.  This chamber, which
may be termed the “ penial chamber,” 1n its turn communicates
with the exterior by a comparatively small pore on the ventral
surface of segment xii. (PL xlvii, fig. 14).

The structure of these parts is as follows:—The “muscular sac”
is lined by a flat epithelium, in which nuclei can only be distin-
guished here and there, smrrounded by a thick coat of circular

muscle-fibres  (PL xIvii., fig. 16). There is no  glandular
covering, and mno gland  opening into this  sac. The

sperm  duct  has  the usual structuve, and opens into the
narrow  neck of the preceding near the opening of the
latter into the “penial chamber™ (Pl xlvii, fig. 15). The
short  “common  duct”  thus formed does not differ in
structure from the rest of the sac. At the point of entrance of
the sperm duct, the cilia project into the sac (Pl xlvii, fig. 16).
The subspherical “penial chamber ™ appears to he an invagination
of the epidermis, it is lined by an epithelimn, which over the
greater part of the outer hemisphere is similar to the epidermis,
but the whole of the mesial surface of the wall, as well as the
apex and part of the outer wall, is lined by a layer of tall glandu-
lar cells (Pl xIvii., fig. 17).  The wall is, further, provided with a
thin coat of circular and longitudinal muscles, as well as “retractor
muscles” counected with the hody wall.  The structure of this
chamber suggests that 1t is capable of protrusion, and on one side
of the body, the common duct (or neck of the muscular sac) is it-
self pushed forward into the cavity of the ** penial 1']121,]]]1)(‘1' " (PL
xlvii., fig. 17) in such a way as to suggest a “penis” such as
e\lsts in some species of Phacodrilus (P (l”)/ls P Tucustris ), hut of
much smaller dimensions.

Tn segments xi. and xii. are masses of developing spermatozoa :
the former segment is filled by them, the latter only partly so,
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and in segment xiii. is a median sperm sac, with a definite wall.
The ovary is in segment xii. in the usnal position, and loose ova
of various sizes also occur in this segment : in xiil. and xiv. are
also very large ova, one in cach segment, lying in an ovisac.  The
oviduet T was unable to trace bdtlsf(l(‘tO]ll\' but at the boundary
of segments xii./xiil. I detected a mass of small nuclei in a
position suggesting the duct, but the compression to which the
worm had been subjected had entirely obliterated the lumen, if it
be the duct, and though 1 was able to trace these cells into con-
tinuity with the epidermis, no pore was visible

The alimmhn':/ canal presents no  special features.  The
pharynx is present in segment ii. ; the w@sophagus, thick-walled
and of small diameter, extends into the tenth segment, beyond
which it opens abraptly into the thin-walled int(‘.stllle, which has
a diameter about twice that of the wsophagus : here, starting in
seament xi., the gut is filled with sand grains, diatom shells, ete.
There are salivary glands or septal glands on the anterior wall of
segments v. and vi.

Of the waserlar system the following facts were noted. The
dorsal and ventral vessels are the only lougitudinal tranks ; these
are connected by delicate commissurals in segments iii. to vii., the
last being slightly larger than the rest, but not definitely “heart™
like. There are no integumental vessels ; on the outer wail of the
intestine, however, thele is a very regular network of blood-
vessels forned of closely and wfrul(ulv set cirenlar vessels con-
nected by short longitudinal ones. This recalls Michaelsen’s
account of the arrangement in Phreodrilus kevguelenensis (10).
The blood is quite pale in colour.

The nephridia are loose-coiled tubes of a Tubificid character ;
they seem to be asymmetr l(‘(l.ll\' disposed, for the first organ lies
on the left side of segment vi. = Those of the following segments
are also confined to tho left s)(l(,-; that in segment x. is on the
right side ; and further back I see only one in a segment.

Remarks.—Althongh the worm agrees with Phreodrilus in
general external anatomy and in several of the internal characters,
s0 as to be easily included in the family Phreodrilidwe, as defined
hy Michaelsen (l‘)O") vet it ditters from all the species of the
genus Phreodrilus in the structure of the male efferent appar: atus,
and in the apparent absence of a spermatheca. T say “apparent”
absence, for it may possibly be that the muscular sac, filled with
sperinatozoa, has received those spermatozoa during copulation
with another worm. But in no Oligocheete hitherto studied do we
know of such a spermatheca connected in this way with the male
duct. On the other hand, we not unfrequently find the ripe
spermatozoa filling more or less of the atrial cavity, throngh
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which of course they must pass on the way to the exterior.  But
in most of these cases there is no doubt as to the natore of the
chamber : it is provided with a glandular lining, or receives the
necks of the gland cells of the prostate, and though we ave in
ignorance as to the exact function of this secretion, yet it appears
probable that it takes some sharve in the process of copulation.
In the present worm, however, the sac which contains the sperm-
atozoa is absolutely non-glandular-—there is neither prostate, nor
prostate eells outside it, nor glandular cells lining it.  The wall
is strongly muscular, far more museular than is the atrium in
other aguatic Oligochietes, and in this respect resembles the
muscularity of the spermatheca in many Tubificids. At any rate,
we have to note the entire absence of a spermatheca corvesponding
to that of Ploeodrilus,

In all the species of this genus the spermatheca is a long sae
extending through two or more segments and opening near the
anterior margin of segment xiii. This is quite an exceptional
position for this organ, in the class, for it is almost universally in
front of the male pore, though in certain of the Lumbriculida it
is behind the pore.

The 1dea occurs to one that in Phreodriloides the pore of the
spermatheca has passed forwards into segment xii., and has
beecome coincident with the male pore.  DBut there is nothing
analogous to such a fusion throughout the Oligochweta, and a more
reasonable explanation is that the atrium has become a reservoir
for the spermatozoa, and that copulation does not oceur, that the
muscular sac (or “autospermatheca ”) discharges its own sperin-
atozoa on its own ova, during the formation of the cocoon.

But there is another feature in which this new genus difters
trom Lhrcodrilus—in that genus the sperm duct opens into a
more or less tubula organ lined with glandular cells and termed
the “atrium,” which in turn opens throngh a * penial suc ™ hined
by flatter cells, and surrounded by muscles  This sac is quite
small or evanescent in . kerguelenensis (10), but is of considerable
size in L. lacwstris and others (see Benham, 1), and further, in
most species the pore is at the end of a conical protrusible organ
Iying in this sac.

From a mere inspection of a fignre, the male apparatus of
Phreodiiloides appears to be veadily comparable with that of
L. hergnelensis, Michaelsen, and 7. lucustris, Benhaw, were it not
that what is a highly ¢landular sac (atvium) in these two species,
is a non-glandular, highly muscalav sae in Phreodriloides : and it
appears that the “penial chamber” of the latter—ypartly
glandular as it is - may represent both the atrivim and the penial
sheath of such a form as 2. lacustris.  On the other hand, there
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is some slicht evidence that this penial chamber is eversible,
when it would corresponil only to the penial sheath of 2. /acistias.

Tt this chamber is really eversible, we must probably conclude
that copulation does take place, and if so, the only sac capable of
receiving spermatozoa is the muscular sac, which would thus
function as a spermatheca. No that whatever may be the true
homologies of these parts, the distinctness and pecularity of the
new venus are sufticiently striking.
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EXPLANATION OF PLATE XLVI.

Tubifer daridis, Benham.

A dorsal bundle of chstee from segment vi.

The outer moiety of a dorsal cheta from one of the anterior
segments, showing intermediate teeth. (Camera x 480).

A ventral cheeta from the posterior region. (Camera x 480).
A copulatory cheeta from the tenth segment. (Camera x 480).

The male apparatus of the right side, from a bisected speeimen.
A¢. atrinm; f. sperm-funnel ; o. the male pore; p. penis; pr.
prostate ; sp. sperm duct.

The spermatheca of the right side and the copulatory cheta (cop.)
in sitn,

Branchiura pleurotheca, Benham,

A ventral cheeta. (Camera X 480).

The male apparatns (without the sperm duct), seen in longitudinal
section, somewhat diagrammatically drawn. 4¢ atrium, lined
by tall glandular cells; d. dnet, lined by cuticulated epithelinm
continuous with the epidermis ; m. muscular coat; ».neck, lined
by cubical cells; o. the male pore; pr. prostate cells; sp. sperm
duct entering the atrium.

The spermatlieca of the left side.

A transverse section of the body (camera outline x 80), showing on
the right side the spermathecal pore, and on the left the cheate,
which oceur in the neighbouring section. D. dorsal chete ; d.
muscular duct of the spermathieca; inf. intestine, above it is the
dorsal blood trunk, below it the ventral; #e. nerve cord; spth.
spermatheca, the contained spermatozoa are omitted; #. testis;
the coelom is filled with developing spermatozoa.

The bunch of copulatory chete from segment xi. with their
muscles,
Integumental network of bloodvessels and its connection with the

dorsal and ventral trunks through the parietal vessels (pv); Do.
dorsal blood trunk; 77, ventral blood trunk.
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EXPLANATION OF PLATE XLVII

Phreodriloides notabilis, Benham,

A ventral chaeta.

View of part of the male apparatus of the left side as seen in a
stained specimen mounted entire; the sperm duct and funnel
are omitted. 4. the great-muscular sac; B. the spherical,
glandular sac, into which the sac 4. opens on its mesial face;
m. muscles ; 0. the male pore.

Diagrammatic reconstruction of the male apparatus, as seen in longi-
tudinal section. A, the muscular sac; B.the glandular sac; ce,
nucleus of coelomic epithelium ; em. eirenlar muscles in wall of
A.; ep nucleus of epithelium lining A. ; . sperm funnel ; gl. ep.
glandular epithelinm of B.; sm. muscles around B.; o. male
pore ; s. septum xi./xii.; sp. sperm duct.

Obliquely transverse sections through the muscular sac (A) at the
level of the entrance of the sperm duct. (Camera outline x
480, slide 1i., row 2, sect. 2, right side). ¢. ep. nuclens of
coelomic epithelium; em circnlar muscle fibres; ep. nucleus
of epithelium lining the muscular sac 4 ; ep'. two cells bounding
the entrance of the sperm duct into the muscular sac; sp.
spermatozoa filling the musenlar sac; spd, the sperm duct in
section.

Obliguely longitudinal section through the glandular sac (B), near
the entrance into it of the muscular sac (4). (Camera ontline
x 480, slide ii.,, row 2, section 15, right side). On this
side of the body the lower end of the muscnlar sae, filled with
spermatozoa, pushes the lining epithelinm of the glandular sac
outwards, and the eonnnunication between the two is found a
few sections further on, at the level x. of the figure; ep.
epidermis and epithelium of non-glandular portion of the
glandular sac; gl ep. glandular epithelimn; m. muscles; ne.
portion of nerve cord ; o. male pore.
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